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(54) METHOD FOR MANUFACTURING ELECTRONIC PARTS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a semiconductor substrate 
retaining method which can be used for a high-temperature heat 
treatment process of about >350° C. 

SOLUTION: In a method for manufacturing electronic parts, 
electronic parts are manufactured in such a way that, after a circuit 
having wiring and a function is formed on one surface (A) of a 
semiconductor substrate (SE) having a thickness of >0.2 mm, a 
semiconductor circuit board (PSE) is obtained by retaining (AS) the 
surface (A) on a retaining substrate (BP) by bonding the surface (A) 
to the substrate (BP), reducing the thickness of the substrate SE to 
<0.2 mm by polishing the exposed surface (B) opposite to the surface 
(A) by a physical, chemical, or composite method, and then, forming a 
circuit having wiring and a function on the surface (B). Then the 
circuit board (PSE) is peeled (PS) from the retaining substrate (BP). 
In this case, the steps from the step of polishing the surface (B) to 
the step of forming the circuit on the surface (B) include a high- 
temperature heat-treating step of >350° C. In addition, a heat- 
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resistant thermoplastic resin (HR) is used for bonding and retaining 
(AS) the surface (A) to and on the retaining substrate (BP). 
Therefore, this method can be applied to a semiconductor circuit 
manufacturing process containing a high-temperature heat-treating 
step of >350° C in the steps from a step of polishing the rear 
surface (exposed surface) of a substrate to a step of forming circuit 
on the rear surface. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation 
may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention forms an electronic circuitry in 
both sides of a semi-conductor substrate, and relates to the 
manufacturing method of the electronic parts which attain the 
function of the purpose in the electronic circuitry of these both sides. 
It is polish thru/or the circuit formation process of an exposure by 
using a heat-resistant thermoplasticity adhesive film for adhesion 
maintenance of the semi-conductor substrate which formed the 
electronic circuitry in one side in detail. Application to that in which a 
high-temperature-processing process 350 degrees C or more is 
included is enabled. 
[0002] 

[Description of the Prior Art] In recent years, thin shape-ization is 
progressing increasingly so that the needs of a thin shape and 
lightweight-izing may be required and electronic equipment may be 
represented with a cellular phone and an IC card. As a thin printed 
wired board, what uses all aromatic polyamide papers as a base 
material, and the thing which used the polyimide film have been 
increasing, moreover, a ceramic substrate — 0.2mm Below thickness, 
0.1mm, 0.05 mm, and 0.03 mm etc. — there is a demand. However, 
the ceramics usually has the problem of being very easy to be divided, 
when it is hard, and it does not deform and is made thin except for 
the thin glass plate in which bending is possible. For this reason, 
0.2mm In thickness, 50mmx50mm was the greatest work-piece size of 
the ceramic substrate of a film method. 

[0003] Similarly, thin shape-ization of the electronic parts itself is 
also progressing. This is also depended on the request of a 
miniaturization and high-performance-izing. From the field of 
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improvement in productivity, work-piece size a silicon wafer 
Development for a 1 2 inches size rise is briskly performed from 8 
inches. However, the handling made thin cannot be performed. 
Moreover, it. is necessary to form the approach of forming in double- 
sided coincidence the electronic circuitry where a current production 
process contains a metal one side every from there being nothing. 
Therefore, if the coefficient-of-thermal-expansion difference of 
metals to be used, such as copper and aluminum, and a semi- 
conductor substrate is large, makes it thin beforehand with 10- 
15x10-6K~1 and uses, curvature will arise, and it will damage 
depending on the case. 

[0004] Then, it is a semiconductor circuit to both sides of a thin 
semi-conductor substrate, the case where the formed semi- 
conductor components are manufactured — one side of the semi- 
conductor substrate of the usual thickness (a front face or Ath page) 
After forming the electronic-circuitry part which uses the elevated 
temperature of a semi-conductor including impurity installation, or 
others, Adhesion maintenance of this front face is carried out at a 
maintenance substrate, and it is an opposite side, (a rear face or Bth 
page) After forming the semiconductor circuit for rear faces, 
exfoliating from a maintenance substrate, after grinding and making it 
thin, cutting to a chip size or cutting to each chip size, it is necessary 
to take the manufacturing method of exfoliating from a maintenance 
substrate. 
[0005] 

[Problem(s) to be Solved by the Invention] If the formation process of 
the electronic circuitry for rear faces is metalization extent for the 
balance of a mere coefflcient-ofH:hermal-expansion difference, it 
does not need especially a high-temperature-processing process 
here, but in forming a semiconductor circuit, it is needed at the 
elevated temperature and this elevated temperature of about 350 or 
more degrees C for the maintenance under the vacuum which is 
extent in which plasma treatment and ion plating are possible to be 
possible. And after exfoliating from a maintenance substrate, and 
cutting to a chip size or cutting to each chip size so that the semi- 
conductor circuit board in which the electronic-circuitry components 
of a large number which are thin weak products were formed after 
this process may not be damaged, it exfoliates from a maintenance 
substrate. 

[0006] For that, are repeatedly usable as a maintenance substrate 
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the number of extent which they are under the environment of the 
heat of this process, chemicals, etc. And the maintenance substrate 
with the same coefficient of thermal expansion is substantially [ as 
the semi-conductor substrate to be used ] indispensable. The need 
has establishment of the operation in the selection list of a binder 
that the surface semiconductor circuit from the heat of this process, 
chemicals, etc. is protected for a semi-conductor substrate to this 
maintenance substrate, and adhesion maintenance is carried out at 
stability and it exfoliates in a list after an appropriate time. 
[0007] 

[Means for Solving the Problem] This invention is completed as a 
result of examining the above-mentioned technical problem 
wholeheartedly, namely, this invention — thickness One side of a 
semi-conductor substrate (SE) 0.2mm or more (Ath page) After 
forming a semiconductor circuit including impurity installation, this 
Ath page side is pasted up on a maintenance substrate (BP) (AS). 
Exposure (Bth page) It grinds in physical, chemical, or a composite 
algorithm, and is thickness. After being referred to as less than 
0.2mm, A desired semiconductor circuit is formed in these B fields, 
and it is the semi-conductor circuit board (PSE). It carries out and is 
this semi-conductor circuit board (PSE). In the manufacturing method 
of the electronic parts which consist of carrying out exfoliation (PS) 
from this maintenance substrate (BP) To polish thru/or the circuit 
formation process of these B sides It is the manufacturing method of 
the electronic parts characterized by including a high-temperature- 
processing process 350 degrees C or more, and using heat-resistant 
thermoplastics (HR) for this adhesion maintenance (AS). 
[0008] In this invention, this semi-conductor substrate (SE) and this 
maintenance substrate (BP) It is desirable that the difference of the 
coefficient of thermal expansion is less than [ 2x10~6K-1 ]. This 
maintenance substrate (BP) Alumimium nitride (AIN) and alumimium 
nitride-boron nitride (AIN-h-BN), Silicon carbide (SiC) and alumimium 
nitride-silicon carbide-boron nitride (AIN-SiC-h-BN), Alumina-boron 
nitride (aluminum203-h~BN) It is more desirable that it is the resin 
compound inorganic substrate which sinks in and comes to harden 
heat resistant resin to the inorganic substrate chosen from the group 
which consists of silicon nitride-boron nitride (Si3N4-h-BN), 
amorphous carbon, and carbon fiber strengthening carbon. Moreover, 
it chooses from the group which this heat-resistant thermoplastics 
(HR) becomes from polyimide, polyether imide, polyamidoimide, a 
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polyether ketone, and a polyamide, and is temperature about this 
adhesion maintenance (AS). 1 50-400 **, a pressure 0.05 - 5MPa, 
time amount It is the manufacturing method of desirable electronic 
parts to carry out, after processing to carry out in 
thermocompression bonding and this exfoliation (PS) using the water 
or the steam of temperature 25 - 1 40 ** on the conditions for 3-90 
minutes. 

[0009] Hereafter, the configuration of this invention is explained. 
Thickness As a semi-conductor substrate (SE) of semi-conductor 
substrate (SE) this invention 0.2mm or more, although represented by 
(Silicon Si) wafer in addition, as element system semi-conductors, 
such as germanium (germanium), a selenium (Se), tin (Sn), and a 
tellurium (Te), and a compound semiconductor Others [ arsenic / 
(GaAs) / gallium-], GaP, GaSb, AIP, AlAs, AlSb, InP, InAs, InSb, ZnS, 
ZnSe, ZnTe, CdS, CdSe, CdTe, AIGaAs, GalnAs, AlInAs, and AIGalnAs 
It is mentioned, etc. — It can be used suitably. 

[0010] As for a maintenance substrate (BP) maintenance substrate 
(BP), it is indispensable to bear 350 or more degrees-C elevated 
temperature, and to bear the chemical of pretreatment for formation 
of polish processes, such as lap polish, and an electronic circuitry or 
after treatment further first. Moreover, it is indispensable when it 
actually adopts that it is the same coefficient of thermal expansion as 
substantially as a semi-conductor substrate. These are chosen from 
the ingredient of the inorganic substance bases, such as an alumina, 
alumimium nitride, boron nitride, silicon carbide, silicon nitride, 
borosilicate glass, and various carbon. 

[001 1] this invention — setting — more — desirable — continuation 
pore — more than 0.5vol% — more — desirable — 2-35 vol% — 
having — the average pore diameter It chooses from the inorganic 
continuation pore sintered compact which is 0.1-10 micrometers, and 
the thing which it sank [ thing ] into the continuation pore of this 
sintered compact, and made it harden heat-resistant resin is adopted 
suitably. As an inorganic continuation pore sintered compact, 
alumimium nitride (AIN) and alumimium nitride-boron nitride (AIN-h- 
BN), Silicon carbide (SiC) and alumimium nitride-silicon carbide-boron 
nitride (AIN-SiC-h-BN), Oxidization zirconia-alumimium nitride-boron 
nitride (Zr02-AIN-h-BN), Alumina-boron nitride (aluminum203-h-BN) 
Alumina-titanium oxide-boron nitride (aluminum203-Ti02-h-BN), 
silicon nitride-boron nitride (Si3N4~h-BN), amorphous carbon, carbon 
fiber strengthening carbon, etc. are mentioned. 
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[0012] The heat resistant resin which sinks into this inorganic 
substrate has the aromatic series polyfunctional cyanic-acid ester 
compound of the heat resistant resin of JP, 8-2441 63,A by this 
invention persons, a JP.9-31 4732.A official report, the other addition 
polymerization to depend, or a bridge formation mold etc., and is 
usable, however — especially — as the thing exceeding 350 degrees 
C which can be more suitably used at an elevated temperature — 
high thermal-resistance silicone resin, for example, ladder mold 
silicone oligomer, (trade name; Glass Resin lot number GR650 and 
GR908 others, OI-NEG TV Products, product made from Inc.) It is 
mentioned. 

[001 3] It is suitable to perform surface treatment for improving the 
compatibility of the front face and resin which face resin to sink in 
and contain the continuation pore internal surface of this inorganic 
continuation pore sintered compact in the above-mentioned inorganic 
substrate. Vacuum impregnation of this is carried out using the 
solution of an organic solvent, after [ the organometallic compound 
which is an organometallic compound containing aluminum, titanium, 
or silicon, or a with a weight average molecular weight of less than 
10,000 prepolymer as surface preparation ] are air-dry and removing a 
solvent, preheating processing is usually carried out, and it is a 
maximum temperature further. It is desirable to carry out a pyrolysis 
below 850 degrees C. In a detail, it is USP-5,686,1 72 more. Please 
refer to. By performing this surface treatment, compatibility with 
impregnating resin is improved and an adhesive property with the 
heat-resistant thermoplastics (HR) used for adhesion maintenance is 
also improved further remarkably. 

[0014] Repeating and using a maintenance substrate (BP) in this 
invention (BP), i.e., a maintenance substrate, is the semi-conductor 
circuit board (PSE) which carried out double-sided circuit formation. 
After dissociating, it is indispensable from the point of a deployment 
and economical efficiency that it exfoliates, and an adhesive film is 
regrind according to washing and the need, carries out to re-sink in 
and hardening suitably further if needed, is regrind, and can be again 
use as a maintenance substrate, these — natural — it can carry out 
— moreover — natural — It is applicable also to a thing without the 
high-temperature-processing process exceeding 350 degrees C. 
[0015] semi-conductor substrate (SEC) which carried out 
semiconductor circuit formation on one side at the maintenance 
substrate (BP) of the heat-resistant thermoplastics (HR) above it 
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pastes up by this electronic-circuitry forming face (AS) — the semi- 
conductor circuit board (PSE) manufactured after performing 
predetermined processing in which the high-temperature-processing 
process of 350 or more degrees C is included and completing a 
semiconductor circuit It dissociates and semi-conductor components 
are manufactured. Therefore, adhesion (AS) can be exfoliated that it 
does not exfoliate at a predetermined processing process, and there 
is no damage after the completion of processing, (disengageable) are . 
It is indispensable to choose an approach. Furthermore, it is required, 
in order that what was pasted up while passing the desired processing 
process (AS) may not curve according to the difference of coefficient 
of thermal expansion etc. or that curvature is small may perform good 
processing. 

[0016] It is desirable to choose heat-resistant thermoplastics (HR) as 
adhesion (AS) of this invention, and, specifically, polyimide, polyether 
imide, polyamidoimide, a polyether ketone, a polyether ether ketone, a 
liquid crystal polymer, polyether sulphone, Pori Sail John, 
polyphenylene sulfide, a polyamide, etc. are usable. 
[0017] In the approach using these resin, it is (1). Thickness 10-100 
There is a method of using, applying and drying and using the thin film 
formation approaches, such as spin coating, as a film 1 0 micrometers 
or less more preferably the thickness of 20 micrometers or less using 
the approach using the film with which mum was manufactured 
beforehand, or (2). resin solution. Adhesion (AS) forms a thin film film 
in the whole surface, using what was suitably chosen from these, 
(above (2)) It carries out and is to a perimeter about a ring-like film, 
(above (1)) The approach of using and carrying out adhesion 
maintenance etc. is mentioned, moreover, thickness — face shield 
(Ath page of a semi-conductor substrate) Although it is desirable to 
choose suitably in consideration of whenever [ concavo-convex ] 
etc., case [ from the field of protection from damage by a pressure 
etc., 1 0 micrometers or more of more desirable things for which 1 5 
micrometers or more finish the Bth page with sufficient profile 
irregularity well are required ] (naturally the irregularity of the Ath 
page of a semi-conductor substrate is also small) **** — it is 
desirable to use as thickness of 10 micrometers or less. 
[0018] Processing process one side (front face) After grinding the 
rear face of the semi-conductor substrate (SE) in which the 
semiconductor circuit was formed and making it thin, a desired 
semiconductor circuit is formed in this front face, a processing 
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process usually makes thickness thin — a mechanical and chemical 
polish process and acid washing processing — and — It is made 
indispensable like a heat process 350 degrees C or more. 
Machining process; flattening is usually carried out thinly, for this 
reason, lap polish and CMP etc. — the adhesion which bears an 
abrasive material solution and a mechanical vibration process is 
required. 

Acid washing processing; the adhesion which bears the washing 
process containing inorganic acids, such as a hydrochloric acid, 
phosphoric acid, a nitric acid, and a sulfuric acid, is required. 
A heat process 350 degrees C or more; it is required for circuit 
formation of a metal thin film that the process of CVD and ion plating 
should be borne. In addition, although the force is not usually added 
from the exterior in this case, also under an elevated temperature and 
a vacuum, an usable thing is required and generating of out gas needs 
to be pasted up few. In addition, naturally it is abbreviation. The 
adhesion maintenance (AS) process of the heating pressurization 
press of 300 - 400 ** and the separation process usually using a 
heating water solution follow. 

[0019] Adhesion (AS) of adhesion (AS) this invention needs to bear 
the at least 3 above-mentioned processes, for this reason — this 
invention — heat-resistant film-like thermoplastics — using — 
usually — the bottom of reduced pressure 300-400 ** and 0.5- 
50kg/cm2 (0.05-5MPa) — desirable — 1-10kg/cm2 (0.1-1MPa) a 
heating pressurization press — a maintenance substrate (BP) — 
semi-conductor substrate (SEC) It pastes up. It cannot bear like the 
heat process of 350 or more degrees C the case of what can be 
pasted up at low temperature from 300 degrees C. Moreover, although 
adhesion becomes good so that it becomes an elevated temperature, 
the elevated temperature exceeding 400 degree C is not usually 
needed. 

[0020] The semi-conductor circuit board which the separation 
approach circuit completed (PSE) The approach of separating a 
maintenance substrate (BP) has the approach of dipping into the 
mixed solution of water, an amine, or a water and an amine, and the 
approach of carrying out steam treatment. Furthermore, time amount 
can be suitably shortened by [ these ] using sonication together in 
process. In order to improve water absorption, it heats. (25degree~C- 
1 40 **) It is desirable. As water, the point of the pollution control of 
permeability or a substrate to pure water is desirable. As an amine, 
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although various amines, such as fatty amine and aromatic amine, are 
usable, it is desirable in water and warm water that it is fusibility. As 
fatty amine, there are monomethylamine, a tert-butylamine, a sec- 
butylamine, n butylamine, m-propylamine, isopropylamine, 
dimethylamine, diethylamine, triethylamine, diethanolamine, 2, the 5- 
dimethyl -2, a 5-hexamethylenediamine, etc. As aromatic amine, there 
are an aniline, a diphenylamine, xylene diamine, dimethylaniline, para 
toluidine, etc. In addition, there is ammonia, 1, and 6-diaminohexan 
etc. 

[0021] The hydrazine/KOH well used to etching of a polyimide film 
Although it cannot usually be used since it corrodes silicone etc., 
although an exfoliation rate is very early, a solution's is usable as the 
very good exfoliation approach depending on the class of a semi- 
conductor substrate or its surface treatment. Although 28-1 50kHz is 
usable, generally it is easy to use 50-100kHz as sonication. It is 
desirable to heat to sonication and to carry out at 40-80 degrees C. 
Moreover, when attaining to long duration, it is required by being 
interrupted in pulse to prevent the rise of superfluous temperature. 
[0022] The sequence of separation removes the semi-conductor 
circuit board from an adhesive film previously. It is contraction of a 
film when an adhesive film remains in the thin semi-conductor circuit 
board, (residual) With stress, curvature arises in a substrate, and by 
the case, a crack is produced in the semi-conductor circuit board, 
and it results in destruction. 

[0023] By the way, the semi-conductor circuit board (PES) Cutting to 
a chip size is edge thickness. The approach by the dicing saw using a 
diamond blade 100 micrometers or less is common, of course, the 
other approaches, for example, laser cutting etc., can be used, and it 
is suitably based on poor cutting in cutting — missing — (chipping) 
etc. — in order to prevent — preliminary cutting s (a V cut, U cut, 
etc.) It is carried out suitably. It sets to the above-mentioned 
exfoliation (separation) here, and is the semi-conductor circuit board 
(PES). A tape (for example, tape for the object for exfoliation or 
dicing) is pasted up on the Bth page, fixtures, such as a stainless 
plate for dicing, are further fixed to a tape, the approach of exfoliating 
in this condition does not have curvature, and its breakage also 
decreases, and it is applicable to cutting further as it is. 
[0024] Furthermore, separation (exfoliation) can also be performed 
after cutting to a chip size. In this case, the semi-conductor circuit 
board (PES) The pasted-up maintenance substrate is fixed to a dicing 
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table, and it is the semi-conductor circuit board (PES). Each chip is 
exfoliated after cutting to a chip size. Here, a cutting location is the 
semiconductor circuit board (PES) beforehand. It is desirable to 
establish the reference point in the Ath page and to carry out optical 
reading of this, and it is wavelength in the light transmission 
wavelength range of a semi-conductor substrate (zona pellucida), for 
example, a gallium-arsenic substrate. With 1 .3-micrometer band and a 
silicon substrate, it is wavelength. 1 -micrometer band can be used. 
[0025] As mentioned above, they are polish of an exposure, and a 
circuit formation process by using this invention by using heat- 
resistant thermoplastics for adhesion maintenance of the semi- 
conductor substrate which formed the electronic circuitry in one side. 
It is applicable to that in which a high-temperature-processing 
process 350 degrees C or more is included. In addition, the approach 
of the production process of the sheet metal of this invention is not 
limited to a semi-conductor substrate, but also when using the 
common ceramics etc. as sheet metal, it can be applied. 
[0026] 

[Example] Hereafter, an example explains this invention concretely. In 
addition, especially the "section" of inside, such as an example, and 
"%" are weight criteria unless it refuses. 

The disk (thickness 1.0mm, diameter it is described as AN1 153mm 
and the following) of the production alumimium nitride-boron nitride 
pore sintered compact (h-BN 13%, bulk density 2.45, true porosity 
20.6vol%, and average pore diameter of 0.66 micrometers) of an 
example 1 maintenance substrate (electronic circuitry) was prepared. 
Aluminum tris 5 (ethyl acetylacetonate) (trade name: ALCH-TR, 
product made from **** Fine chemical ) The solution (it is hereafter 
described as a solution M1) which dissolved the section in the xylene 
20 section and the isopropyl alcohol 75 section was prepared. 
[0027] AN1 It put into the muffle furnace and the temperature up was 
carried out by part for 1 0-degree-C/, it cooled radiationally after 
maintenance for 10 minutes by 700 **, and impurities, such as the 
organic substance in pore, were removed. This AN1 It has arranged in 
a container, it put into a reduced pressure sinking-in in a plane, the 
solution M1 was poured into the container after decompressing to 10 
or less mmHgs, it held for 1 5 minutes at the room temperature, and 
vacuum impregnation was performed. This sinking [ AN1 ] in After 
having put into the muffle furnace, having carried out the temperature 
up by part for 1 0-degree-C/, after were air-dry and removing a 
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solvent, and holding for 10 minutes by 750 **, it cooled radiationally 
and AN1 (it is hereafter described as AN1-T) which made the pore 
front face generate an aluminum oxide was obtained. 
[0028] The resin liquid (it is hereafter described as resin liquid R1) 
which dissolved the ladder mold silicone oligomer (trade name: Glass 
Resin GR908, OI-NEG TVProducts, and Inc. make) 40 section in the 
xylene 60 section was prepared. AN1-T obtained above It has 
arranged in a container, it put into the reduced pressure sinking-in 
inside of a plane, resin liquid R1 was poured in into the container after 
decompressing to 10 or less mmHgs, it held for 30 minutes at the 
room temperature, and vacuum impregnation was performed. Obtained 
sinking-in AN1-T After an air dried, it puts into a vacuum dryer, 
decompresses to 10 or less mmHgs, it holds for 30 minutes at 150 
degrees C, a solvent is removed, and it is resin sinking-in AN1-T. It 
obtained. Furthermore, this resin sinking-in AN1-T It uses, the 
heating vacuum drying of resin sinking in is performed and carried out 
like the above, and it is resin sinking-in AN1-T (it is described as 
"AN1-T-R2" below.). It obtained. 

[0029] On both sides of AN1-T-R2, it has arranged between the 
heating plates of the vacuum press to the aluminum plate. Ambient 
atmosphere 10mmHg 1.0kg/cm2 (0.1 MPa) of planar pressure after 
decompressing below It presses, a temperature up is carried out by 
part for 1 0-degree-C/, and it is temperature. After holding for 30 
minutes at 250 degrees C, a temperature up is carried out by part for 
10 more degrees-C/. It held for 30 minutes at 350 degrees C, and 
silicone oligomer was stiffened. AN 1-T-R2 which atmospheric-air 
disconnection was carried out [ T-R ] and carried out resin hardening 
of the ambient atmosphere after radiationnal cooling is taken out, a 
front face is ground, and it is thickness. 1.0mm, diameter The 153mm 
electronic-circuitry maintenance substrate was produced. 
[0030] On the adhesion electronic-circuitry maintenance substrate of 
a silicon wafer, the heat welding mold polyimide film (trade name: YUPI 
REXX VT441S, product made from Ube Industries ) clipped in a circle 
(the thickness of 25 micrometers, diameter of 153mm) was carried, 
and the silicon wafer (thickness 625 micrometers, diameter of 1 50mm) 
was carried on it. The plate of the plate / carbon fiber cross (trade 
name: BESUFAITO paper BP-1050 A-EP, product made from Toho 
Rayon ) / aluminum of aluminum was put on these both sides, and this 
has been arranged between the heating plates of the vacuum press. 
1.0kg/cm2 of planar pressure after decompressing an ambient 
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atmosphere to 10 or less mmHgs It presses and a temperature up is 
carried out by part for 1 0-degree-C/. After holding for 20 minutes at 
330 degrees C, atmospheric-air disconnection was carried out, the 
ambient atmosphere was cooled radiationally, and the silicon wafer 
was stuck on the electronic-circuitry maintenance substrate. 
[0031] To the electronic-circuitry maintenance substrate which stuck 
the process trial silicon wafer A 3kg iron disk is carried and it is 2Hz. 
Vibration was given and it held for 1 hour. Next, the sulfuric-acid 
water solution was sprayed 20% on the silicon wafer whole surface, 
and it processed for 20 minutes at 25 degrees C on it. Subsequently, 
pure water is sprayed, hot blast spraying desiccation is carried out for 
3 minutes at the washing back and 120 degree C for 1 minute by 25 
degrees C, and it is a pan. It dried for 10 minutes at 150 degrees C. 
Furthermore, it held for 1 5 minutes in the muffle furnace set as 400 
degree C. The camber was not observed by the electronic-circuitry 
maintenance substrate which stuck the silicon wafer all over the 
furnace at this time. It is curvature, although the electronic-circuitry 
maintenance substrate which stuck the silicon wafer was taken out 
from the furnace and the camber was observed on the surface plate 
after radiationnal cooling to the room temperature. It was not 
measured by 0.0mm. Moreover, exfoliation was not observed between 
the silicon wafer and the electronic-circuitry maintenance substrate. 
[0032] Although the electronic-circuitry maintenance substrate which 
stuck the exfoliation silicon wafer of a silicone wafer is arranged in a 
container, and it was immersed in 60-degree C warm water and 
ultrasonicated for 1 hour with the ultrasonic washing machine (trade 
name: BRANSON 5200 mold, the product made from Yamato 
Science , 120W, 47kHz, 9.5L), most penetration of water was not 
seen, and if it remained as it was, it did not exfoliate at all. However, 
when the stress of a twist was applied to the electronic-circuitry 
maintenance substrate which stuck the silicon wafer after sonication, 
it exfoliated simply between the silicon wafer/polyimide film. 
[0033] It sets in the example 2 example 1, and is a diameter as an 
electronic-circuitry maintenance substrate. It is a diameter about a 
1mm hole. What was opened on [ 12 ] the 146mm periphery is used, 
and it is a diameter. Actuation that it was the same except using a 
145mm polyimide film was performed, and the electronic-circuitry 
maintenance substrate which stuck the silicon wafer was created. 
When the silicon wafer was pushed by the pin from the hole which 
opened it in the electronic-circuitry maintenance substrate after 
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being immersed in 60-degree C warm water and ultrasonicating the 
electronic-circuitry maintenance substrate which stuck this silicon 
wafer for 1 hour, it exfoliated simply between the silicon 
wafer/polyimide film. 

[0034] The electronic-circuitry maintenance substrate which 
performed the same actuation as example 3 example 1, and stuck the 
silicon wafer was created. After being immersed in 60-degree C warm 
water and ultrasonicating the electronic-circuitry maintenance 
substrate which stuck this silicon wafer for 1 hour, an electronic- 
circuitry maintenance substrate is fixed to a base, and it is an 
effective diameter about a silicon wafer. When suction immobilization 
was carried out and it pulled up up with the 1 50mm suction pad, it 
exfoliated simply between the silicon wafer/polyimide film. 
[0035] It is a diameter to an example 4 electronic-circuitry 
maintenance substrate. It is a diameter about a 1mm hole. It opens on 
[ 12 ] a 146mm periphery, and is a diameter. The electronic-circuitry 
maintenance substrate which performed the same actuation as an 
example 1 , and stuck the silicon wafer was created except using a 
145mm polyimide film. It is an effective diameter about a silicon wafer, 
pushing a silicon wafer by the pin from the hole made in the 
electronic-circuitry maintenance substrate, after being immersed in 
60-degree C warm water and ultrasonicating the electronic-circuitry 
maintenance substrate which stuck this silicon wafer for 1 hour. When 
suction immobilization was carried out and it pulled up up with the 
1 50mm suction pad, it exfoliated simply between the silicon 
wafer/polyimide film. 

[0036] The electronic-circuitry maintenance substrate which stuck 
example of comparison 1 silicon wafer was immersed in 30-degree C 
water, and the same processing as an example 1 was performed 
except ultrasonicating. After ultrasonicating for 1 hour, even if it 
applied force (it pushes by the twist or the pin) from outside, it did 
not exfoliate at all. 

[0037] The electronic-circuitry maintenance substrate which stuck 
example 5 silicon wafer was immersed in 60-degree C 
ethylenediamine, and the same processing as an example 1 was 
performed except ultrasonicating. When ultrasonicated for 50 minutes, 
even if it did not apply the force from outside, it exfoliated between 
the electronic-circuitry maintenance substrate / polyimide film. 
[0038] The electronic-circuitry maintenance substrate which stuck 
example 6 silicon wafer was immersed in 40-degree C 
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ethylenediamine (anhydrous), and the same processing as an example 
1 was performed except ultrasonicating. Sonication When carried out 
for 3.5 hours, even if it did not apply the force from outside, it 
exfoliated between the electronic-circuitry maintenance substrate / 
polyimide film. 

[0039] The electronic-circuitry maintenance substrate which stuck 
example 7 silicon wafer was immersed in 60-degree C 
tetraethylenepentamine, and the same processing as an example 1 
was performed except ultrasonicating. When ultrasonicated for 1 hour, 
although most exfoliated between the electronic-circuitry 
maintenance substrate / polyimide film even if it did not apply the 
force from outside, it did not exfoliate completely. However, when the 
force was applied from outside, it exfoliated simply. 
[0040] The electronic-circuitry maintenance substrate which stuck 
example 8 silicon wafer was immersed in the 60-degree C morpholine, 
and the same processing as an example 1 was performed except 
ultrasonicating. When ultrasonicated for 4 hours, although most 
exfoliated between the electronic-circuitry maintenance substrate / 
polyimide film even if it did not apply the force from outside, it did not 
exfoliate completely. However, when the force was applied from 
outside, it exfoliated simply. 

[0041] The electronic-circuitry maintenance substrate which stuck 
example 9 silicon wafer was immersed in 60-degree C 
monoethanolamine, and the same processing as an example 1 was 
performed except ultrasonicating. Sonication When carried out for 2 
hours, although most exfoliated between the electronic-circuitry 
maintenance substrate / polyimide film even if it did not apply the 
force from outside, it did not exfoliate completely. However, when the 
force was applied from outside, it exfoliated simply. 
[0042] The electronic-circuitry maintenance substrate which stuck 
example of reference 1 silicon wafer was immersed in 60-degree C 
80% water solution of a hydrazine and 1 hydrates, and the same 
processing as an example 1 was performed except ultrasonicating. 
When ultrasonicated for 1 hour, even if it did not apply the force from 
outside, it exfoliated between the electronic-circuitry maintenance 
substrate / polyimide film. However, the silicon wafer corroded. 
[0043] The electronic-circuitry maintenance substrate which stuck 
example of reference 2 silicon wafer was immersed in the mixed 
solution of the water-solution 30 section of 80% of 60 degrees C of a 
hydrazine and 1 hydrates, and the ethylenediamine (anhydrous) 70 
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section, and the same processing as an example 1 was performed 
except ultrasonicating. When ultrasonicated for 1 hour, even if it did 
not apply the force from outside, it exfoliated between the electronic- 
circuitry maintenance substrate / polyimide film. However, the silicon 
wafer corroded. 

[0044] The electronic-circuitry maintenance substrate which stuck 
example of reference 3 silicon wafer was immersed in 60-degree C 
40% water solution of potassium hydroxides, and the same processing 
as an example 1 was performed except ultrasonicating. When 
ultrasonicated for 30 minutes, even if it did not apply the force from 
outside, it exfoliated in both between an electronic-circuitry 
maintenance substrate / polyimide film and between a silicon 
wafer/polyimide film. However, the silicon wafer corroded. 
[0045] The electronic-circuitry maintenance substrate which stuck 
example of reference 4 silicon wafer was immersed in the mixed 
solution of the water-solution 50 section of 80% of 60 degrees C of a 
hydrazine and 1 hydrates, the potassium-hydroxide 10 section, and 
the water 40 section, and the same processing as an example 1 was 
performed except ultrasonicating. When ultrasonicated for 1 hour, 
even if it did not apply the force from outside, it exfoliated between 
the electronic-circuitry maintenance substrate / polyimide film. 
However, the silicon wafer corroded. 

[0046] Set in the example 10 example 1. AN1 — changing — an 
alumimium nitride-silicon carbide-boron nitride compound sintered 
compact (AIN — 76%) SiC 10%, h-BN 13 %, others 1%, bulk density 
2.37 g/cm3, true porosity 22.2vol%, It is with a disk (thickness 
0.625mm, diameter 150.8mm, surface roughness Ra 0.1 micrometer, 
parallelism 2 micrometers, display flatness it is described as ACN1 2 
micrometers and the following) with an average pore diameter of 0.76 
micrometers, Everything but performing cutting to a chip size, before 
the exfoliation from the maintenance substrate of a silicone wafer 
was made the same. 

[0047] cutting to a chip size — a maintenance substrate — dicing 
machine (disco company make , model DAD 360 ) the approach of 
set , read the mark prepared in the periphery section of the silicone 
wafer side by the side of a maintenance substrate with an infrared 
microscope , and set up a cutting location — diamond blade (20 
micrometers of edge thickness , grain size #3000 ) it use — 
3.0mmx4.0mm it considered as size , and slitting be set up so that it 
might be till the middle of a polyimide film . To 60-degree C pure 
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water after cutting After being immersed for 1 hour, as the stress of 
torsion was applied, it exfoliated for every chip with the vacuum 
pincettes. A maintenance substrate exfoliates compulsorily, and it 
shall rinse, grind and dry and it shall carry out the reuse of the 
pasted-up polyimide film. 
[0048] 

[Effect of the Invention] the process made thin by polish after 
according to the manufacturing method of the electronic parts of this 
invention the electronic circuitry of one side is formed and pasting up 
a forming face on a maintenance substrate, and an acid washing 
process — and — It can apply to the process accompanied by an 
elevated temperature 350 degrees C or more, and separation from a 
maintenance substrate can also carry out without breakage, and since 
this maintenance substrate is repeatedly more nearly usable still, the 
meaning is very high as a new manufacturing method with high 
productivity. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation 

may not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] thickness One side of a semi-conductor substrate (SE) 
0.2mm or more (Ath page) After forming a semiconductor circuit 
including impurity installation, this Ath page side is pasted up on a 
maintenance substrate (BP) (AS). Exposure (Bth page) It grinds in 
physical, chemical, or a composite algorithm, and is thickness. After 
being referred to as less than 0.2mm, A desired semiconductor circuit 
is formed in these B fields, and it is the semi-conductor circuit board 
(PSE). It carries out and is this semi-conductor circuit board (PSE). In 
the manufacturing method of the electronic parts which consist of 
carrying out exfoliation (PS) from this maintenance substrate (BP) To 
polish thru/or the circuit formation process of these B sides 
Manufacturing method of the electronic parts characterized by 
including a high-temperature-processing process 350 degrees C or 
more, and using heat-resistant thermoplastics (HR) for this adhesion 
maintenance (AS). 

[Claim 2] The difference of the coefficient of thermal expansion of 
this semi-conductor substrate (SE) and this maintenance substrate 
(BP) Manufacturing method of the electronic parts according to claim 
1 which are less than [ 2x10-6K-1 ]. 

[Claim 3] This maintenance substrate (BP) Alumimium nitride (AIN) 
and alumimium nitride-boron nitride (AIN-h-BN), Silicon carbide (SiC) 
and alumimium nitride-silicon carbide-boron nitride (AIN-SiC-h-BN), 
Alumina-boron nitride (aluminum203-h-BN), silicon nitride-boron 
nitride (Si3N4-h-BN), The manufacturing method of the electronic 
parts according to claim 1 which are the resin compound inorganic 
substrates which sink in and come to harden heat resistant resin at 
the inorganic substrate chosen from the group which consists of 
amorphous carbon and carbon fiber strengthening carbon. 
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[Claim 4] The manufacturing method of the electronic parts according 
to claim 1 chosen from the group which this heat-resistant 
thermoplastics (HR) becomes from polyimide, polyether imide, 
polyamidoimide, a polyether ketone, and a polyamide. 
[Claim 5] About this adhesion (AS), it is temperature. 1 50-400 **, a 
pressure 0.05 - 5MPa, time amount Manufacturing method of the 
electronic parts according to claim 1 performed by 
thermocompression bonding on the conditions for 3-90 minutes. 
[Claim 6] The manufacturing method of the electronic parts according 
to claim 1 which perform it after processing this exfoliation (PS) by 
temperature 25 - 140 ** using water or a steam. 



[Translation done.] 
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